Abstract This article examines the reasons individuals would choose electronic self-service delivery methods over more traditional methods of service delivery for government services. The study investigated the factors related to decision making when people consider and evaluate the usage of an online e-government delivery mechanism. The approach taken was based on a combination of attitudinal technology adoption models and the service quality concept, with data gathered via a questionnaire. Trust, financial security, information quality (all adoption barriers), time and money (both adoption benefits) were found to predict potential usage. That is willingness to use the online delivery option will be present if organisations can develop trust relationships with individuals, assure them that their financial details are secure, provide information that is relevant, accurate and up-to-date, and save individuals time and money. The results are significant to the public service manager who needs to consider both the barriers to adoption and the benefits of adoption if they are to develop plans to increase the take-up of their electronic services.
Introduction
In response to increasing consumer power many organisations have sought to move to a more customer-centric way of working where the structure, people and processes of the organisation are focused toward meeting customer needs and developing long-term customer relationships -termed customer relationship management (CRM).
The Internet has become an important component of the overall CRM approach in that it can be used as an extension to the traditional business model whereby the Internet has become an additional channel, rather than a separate operating entity (Gulati and Garino, 2000) .
However, as discussed by Reichheld and Schefter (2000) , while customer retention in e-services is particularly important because of the low switching costs, little is known about how consumers perceive and evaluate electronic service delivery. This is of particular managerial importance in the public sector where UK government organisations have to deliver their services electronically by 2005 (Cabinet Office, 1999 . Without an understanding of why UK citizens would use electronic service delivery channels over more traditional service delivery methods, government organisations cannot take the necessary strategic actions to meet their citizen adoption targets for these channels and reduce costs. Therefore, this article attempts to investigate usage intentions and assess likely changes.
Literature review
Previous research that has been carried out can be described as varying along a continuum from applying existing theories in a technology context to the development of specific technology adoption approaches. These dimensions are applicable since a IJPSM 17,4 consumer choosing an electronic service delivery mechanism over more traditional means can be considered as an issue regarding technology adoption. The three main approaches that have sound theoretical and empirical bases for adoption are:
(1) Diffusion of innovation (DOI) (Rogers, 1995) . In the DOI theory, the adoption of innovation is modelled as a process of information gathering and uncertainty reduction with a view to evaluate the technology (Rogers, 1995) . The individual's decision on whether to use the technology is based on perceptions of the technology such as relative advantage, compatibility, complexity, trialability and observability, Agarwal and Prasad (1998) report that there are three main factors that are most supported by empirical studies. These are namely relative advantage, compatibility and complexity. However, these studies tend to apply to the adoption of technology regarding information systems for performing job roles and as such may not be as valid when applied to consumers. That is, the identified antecedents of technology usage may be different for a consumer adopting technology to receive a service and an employee who is using the technology to perform their work responsibilities. (2) Extension of existing theory to technology: Technology Acceptance Model (TAM) (Davis, 1989) . Applying the Theory of Reasoned Action (TRA), Davis (1989) developed the TAM and showed that beliefs influence attitudes about information technology, which lead to intentions and subsequently behaviours of actual technology usage. Davis (1989) asserted that perceived usefulness (in respect to enhancing job performance) and perceived ease of use of the technology characterised the beliefs that lead to system usage. Acknowledging that the TRA is based on the individual's evaluation of the potential to perform a specific task (such as using technology) and is subject to contextual factors, O'Cass and Fenech (2003) demonstrated that the risk in using the technology was a significant factor in determining the intention to use. Extensions to the TAM have been thus proposed, predominantly in the area of subjective norms, which are a key part to the TRA, but were not included within the TAM. Karahanna et al. (1999) and Lucas and Spitler (1999) both achieved positive results with respect to social norms (such as the strength attached to the individual's beliefs towards the evaluations that a person held in high regard would have in using the technology). Venkatesh and Davis (2000) acknowledged this and updated the TAM (TAM2) by integrating subjective norms. This model accounted for 50 per cent of the variance in technology usage intention (Legris et al., 2002) , indicating that there are other significant factors not yet identified. Furthermore, the vast majority of TAM studies have been conducted with respect to employees, not consumers. Attitudes towards technology have been found to influence Internet usage (Eastlick, 1993; Shim and Drake, 1990) , but the more formalised approach provided by TAM has not been widely adopted in Internet research.
While this research did use current Web users via an online survey, thus constraining the external validity, it does capture an important aspect that is lacking in many other research papers. That is, most research considers which attributes affect the individual's propensity to use the Internet in a positive manner, disregarding those that are not significant. O'Cass and Fenech (2003) began to study what factors affect this propensity in a negative manner i.e.
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what discourages individuals from adopting the technology. In addition with a growing recognition of the importance of researching attitude with respect to Internet adoption the work of Bobbitt and Dabholkar (2001) has attempted to integrate the various attitude-based theories (TAR, Theory of Planned Behaviour, Theory of Trying) with external factors (such as the product/service category and perceived risks) to explain why individuals may choose technology-based self-service options. (3) Application of existing framework to technology: service quality (for example, Dabholkar, 1996) . The two previous models focused specifically on consumer perceptions of technology and their effect on the intention to use that technology. Recently, consumer intentions based on service quality have been applied to service delivery via technology. In the service quality literature, perceptions relate to post-consumption evaluation of service performance, whereas in the previous two models (DOI and TAM), perceptions are pre-determined beliefs that lead to attitudes about the product or service. Higgins and Ferguson (1991) drawing on Grönroos' (1984) demonstrated that functional quality (how the service is provided to the customer) dominated when the consumer did not have the technical knowledge to make technical evaluations. However, while the concepts of technical and functional quality are easy to understand, it is less simple to test them through empirical means since consumers find it difficult to separate how the service is being delivered (functional) from what is delivered (technical) Lassar et al. (2000) . This is of special importance in the present research as consumers may find it difficult to evaluate the service quality because of their unfamiliarity with an electronic delivery method. Parasuraman et al. (1985) proposed the SERVQUAL model with five dimensions (tangibles, reliability, responsiveness, assurance and empathy) measuring the gap between consumer evaluations of expectations and perception (i.e. the disconfirmation model of service quality). These ignore the largely technical aspects of service quality, which are relevant to the research here. Cronin and Taylor (1992) proposed a model based solely on consumer perceptions (called SERVPERF), removing the considerations of pre-consumption expectations because they argued that customer evaluation of performance already included an internal mental comparison of perceptions again expectations. The major issues that are immediately apparent are that the delivery of service via electronic means is still a relatively new concept so that many consumers will not have experienced or interacted with it and therefore empirical studies have to take this into consideration.
In his study of consumer evaluation of self-service delivery through technology, Dabholkar (1996) proposed two models to capture the impact of service quality on intention to use: one based on quality attributes, the other on affective predispositions towards technology. The attribute model used dimensions consistent with the service quality literature, although the study did not use any single model, and may have omitted some important dimensions. A potential oversight within the study is that the author used a factor (ease of use) from the TAM work, but did not investigate the potential benefits of using the model itself. The results of the study demonstrated that speed of delivery, ease IJPSM 17,4 of use, reliability, enjoyment and control were all significant factors in determining expected service quality. However, the implementation of these attributes can be questioned because the study was aiming to compare consumer decision making between traditional-and technology-based service delivery, whereas the instrument questions used these attributes in an absolute sense (about the technology), rather than a comparative sense. This is supported by the studies of Meuter et al. (2000) and Szymanski and Hyse (2000) who have shown that consumers compared the novel technology service delivery with the traditional alternatives.
Discussion
The literature review has highlighted areas where either the approach or the previous applications have limitations that may be reduced by combining all three approaches. The attitude-based methods are strong because they are supported by accepted behavioural theory linking perceptions to usage intentions. However, the primary drawback appears to be concerning the antecedents that affect the perceptions towards technology. As mentioned earlier, Legris et al. (2002) described how the initial list of factors that affect technology adoption were simplified under the TAM and accounted for only 50 per cent of the variance in technology usage intention.
Therefore, the proposition is that by combining the attitude-based and service quality-based approaches, the strong theory linking attitudes to behaviours can be exploited (DOI, TAM), with the service quality literature being used to help identify the antecedents that affect these attitudes (see Tables I and II for an abridged account of the literature sources that generated the study variables). This enables a grounded approach to measuring the variables associated with technology adoption, placing the onus on both the factors affecting consumer intentions to adopt an online service channel (considered in a comparative manner, i.e. relative benefits) and the factors representing a barrier to adopt.
A further dimension to the problem of the prediction of self-service technology adoption is the importance of including the variable of age. Age difference has an impact on the ability to use and subsequently the intention to adopt new technological advances (Sharit and Szaja, 1994; Milligan, 1997) . However, there is not a representative distribution of age in the technology adoption studies. For example, the respondents for Liao and Cheung's (2002) study are all between 20 and 35, Dabholkar (1996) reports an average age of 25, and Shim et al. (2001) have the large majority of respondents in the 35-44 range.
The objective of this study is based on two stages of enquiry: the first as an exploratory study to identify the factors that may predict technology usage; the second to use the results of the exploratory stage to identify factors which do not predict intention to use the technology service delivery option.
Methodology
The factors impacting on the individual's intention to use the technology self-service option, both the relative benefits and the barriers, have been drawn from DOI studies, TAM studies and approaches to service quality and theory (see Tables I and II) . While many of the principles from the reviewed studies can be used, the following reasons justify a modified approach taken in this research:
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.
The context here is a publicly available service, not one within the workplace.
. While people are aware of the Internet they are unlikely to have received training on how to use it or received direct marketing encouraging them to use it. This is in contrast with potential users in a work environment. Thus, rather than questioning individuals on their perceptions developed from actual system usage and relating this to whether they are actually intending to use it further, the study investigates the importance of the candidate benefit-barrier factors relating to potential willingness to use. That is, the study does not measure actual perceptions, but investigates the factors that individuals consider important in evaluating whether or not to use the service and whether this willingness varies with age. These factors are important to the service providers (government departments) because they contribute towards the development of attitudes in making the delivery of public services online more acceptable. This study is summarised by Figure 1 This includes the time that is spent queuing at government offices or on the phone. It also includes the responsiveness of the service delivery Relates to the "responsiveness" SERVQUAL dimension Table I . Relative benefit factors sources IJPSM 17,4
Instrument development A self-administered postal questionnaire incorporating five-point Likert scales was developed. The questionnaire contained three parts:
(1) Part A: factual questions (demographics and previous Internet experience).
(2) Part B: attitude questions relating to the candidate benefit and barrier factors. (3) Part C: question for "willingness to use" online public service delivery.
Sample selection and pilot testing Stratified random sampling was performed during 2002 in Guildford, which is a large city in the south of the UK, from which 50 streets and subsequent street addresses were selected at random from the list of all streets, using SPSS random selection facility. A pilot study was carried out whereby an identification of the related factors and content of the research instrument (based on the literature) was first discussed with Adoption of e-government identified industry experts. The resultant questionnaire was then discussed in a focus group involving representative members of the "general public". Finally the improved questionnaires were distributed through postal services within ten streets randomly selected from the list developed.
The reliability of the scales was calculated using Cronbach alpha whereby the scale items in the pilot for benefits and barriers were 0.75 and 0.72 respectively and for the final survey these were 0.83 and 0.8 respectively. However, the reliability may indicate that together the questions measure benefits and barriers, but that they may not group under the 12 factors proposed. Therefore, factor analysis was used to identify the underlying constructs that do characterise the data response and to investigate the convergent and discriminant validity of the emerging factors.
Based on the response rate of 18 per cent from the pilot study, 555 questionnaires were distributed. A follow-up contact of non-respondents was performed to reduce bias and 111 completed questionnaires were returned providing a 20 per cent response rate.
Analysis and results
Compared to the UK total population (1991 census data), age range 25-34 and 55+, and people not working full time were respectively over-represented and under-represented in the sample (Table III) . Summary of responses to questions Table IV contains the means and standard deviations (SDs) for each benefit and barrier construct.
The constructs with the largest means (5 ¼ "Strongly agree" to 1 ¼ "Strongly disagree") are those that the respondents have deemed to be the most important. Of the largest five means, only one of them is a construct from the "relative benefits" factors (relating to time), which provides an initial indication that, currently, people are more concerned about the risks than the potential benefits. This may be due to the current immaturity of the offering and the lack of exposure that the general public has to government services online.
The largest means are those relating to safety, confidentiality and reliability. This is a potentially important observation given that the only potential barrier included within the attitude based models is the "ease of use" of the technology option. It is interesting to note that one of the questions ("prepared to pay for the online service", 2.05) within the cost construct has the lowest mean for all questions across constructs, Factor analysis Exploratory factor analysis was used to identify the constructs that characterise the attitudes towards the online delivery of public services. To identify the number of key (also called principal) factors that explain the majority of the variance within the data and satisfying the assumptions of the test (Kline, 1997) , the principal component method was used. From Table V, nine factors were identified (high factor loadings ð. 0:5) have been highlighted by a superscript "a", while moderate loadings ð. 0:3) have been highlighted by a superscript "b"), four of which are original factors, and five are new factors. While the relative benefit factors of avoid interaction, cost and time remained, the individual factors for convenience, control and personalisation no longer existed. This result does not agree with the studies that have identified these very factors. Potentially this is thought to be due to the different application in that this is government service over the Internet.
Within the barrier factors easy to use, security, confidential, reliable and enjoyable have all been replaced with factors that are a combination of the items within the original factors. This is a significant result since the attitude-based models (such as the TAM) all have "easy to use" as the single barrier to adoption. Here, easy to use was not found to be a factor used in evaluating such technology options but there were five other barrier factors: experience, financial security, information quality, low stress and trust.
An important observation is that the reduction in factors has come from the relative benefits side rather than the barriers, indicating again that the barriers to use are especially important in determining whether people will adopt public sector online service delivery.
Hypotheses testing
While the nature of the data is ordinal (use of Likert scale for each statement considered on their own) the use of parametric tests is warranted in line with previous research reviewed earlier in this article as the underlying scale is continuous for each construct (Tabachnick and Fidell, 2001) . The assumptions of the tests used, namely linearity, homoscedasticity (the latter two assumptions were checked after generating scatterplots), random sample, normality and independence of observations are here all satisfied.
Pearson linear correlation and multiple linear regression were performed below to test whether each identified factor does not predict the intention to use the technology service delivery option. Actual dependency between the nine factors and willingness to use was investigated as to whether there is any potential relationship by considering the correlation between each of the factors and that of "willingness to use" (see Table VI ).
All results were statistically significant at the 95 per cent confidence level except for the "avoid interaction" factor. Therefore, it indicates that there is a relationship between willingness to use and each of the factors identified except for the 'avoid interaction' factor. More specifically there is a strong correlation (r $ 0:5) between time, financial security, trust, information quality and willingness to use the government online service; and a medium correlation between cost, experience, visual appeal, low stress and willingness to use the government online service. This is reflected in the variance shared by the variables (r 2 ), with time helping to explain 58 per cent of the variance in respondents' scores on the willingness to use scale, with financial security at 42 per cent, trust at 38 per cent, information quality at 28 per cent and cost at 23 per cent. The other factors only have an explained variance of 15 per cent or lower.
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Since the correlation analysis demonstrated a relationship between some of the constructs, a multiple linear regression analysis was performed to investigate whether any of the factors actually predict willingness to use the technology and see which variables have the greatest effect. Tables VII and VIII show the results obtained.
The interpretation of the results in Tables VII and VIII It can be seen that the strongest significant predictors of willingness to use the technology at the 95 per cent confidence level, are: time, financial security, trust, information quality and cost. However, it was found by means of an analysis of variance (ANOVA) test that the over 55s are less likely to adopt the services than younger respondents.
Discussion and conclusion
The present research identified nine factors that are shown to be reliable measures for characterising the attitudes towards online public service delivery. These nine factors were either slight modifications of the original factors ensued from previous studies, or totally new factors; three of which were relative benefits (less time, cost and avoiding interaction) and six of which were barriers to adoption (experience, information quality, financial security, low stress, trust and visual appeal). These results offer a more detailed understanding than previous approaches. In the majority of other studies (such as Venkatesh, 2000, Agarwal and Prasad, 1998) ease of use as a single factor is considered based on factors such as experience and low stress, indicating that the ease of use is previously dealt with as too generic a factor. The three relative benefit factors identified of time, cost and avoiding interaction can be compared to other study approaches. Of these three, time is richer in content than other studies, in that it relates to activities that save time, such as easy to complete forms and access from a number of locations. The cost factor is identified in other studies, such as Liao and Cheung (2001) and Zhu et al. (2002) , whereas the avoiding interaction factor is not. It was raised in Meuter et al. (2000) because some respondents were asked to consider negative service experiences, rather than just positive ones. This provides some support to a general conclusion of this study that the previous focus on the positive benefits may not take into account negative aspects that may actually prevent usage. In addition, it may be that government sector employees who deal directly with the public are perceived as particularly inefficient in comparison to commercial sector workers.
The test results showed that all factors except avoid interaction correlated with a willingness to use electronic government services; where time, cost, financial security, trust and information quality were the significant predictors of usage. This result indicates that the previous models are restricted in that they do not consider the barriers to adoption and that the benefits of usage will never be realised if these concerns are not addressed. This supports the results obtained for the attitude models in previous research that only capture 50 per cent of the usage intention (Venkatesh and Davis, 2000) , and that success modifications have only increased this percentage incrementally (Lassar et al., 2000) . It is proposed here that those models already capture the majority of the usage intention from the benefits perspective, but that significant advances will not be achieved unless the barriers to adoption are fully understood.
Furthermore, the results differ from some of the published literature in that ease of use and some of the perceived usefulness aspects did not emerge as important from the results. This may be because previous applications (Davis, 1989; Agarwal and Prasad, 1998) were predominantly applied in the work environment to technologies introduced for employees, rather than to the Internet.
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There are management implications of the results. Strategically, a public organisation could initially focus on the barriers to adoption in order to encourage individuals to use the Internet channel. Two-thirds of the factors identified were barriers, indicating that there are major areas of concern for this relatively new approach to delivering public services. The strategic aim could be to develop a trust relationship with the public, giving assurances that their data (both personal and financial) will be secure, and that the information contained on the Web site would be both current and accurate. Operationally, each department within a government organisation that provides services through an electronic channel will need to ensure that the information they display on the Web site is relevant, accurate and up-to-date, in order to provide a high level of information quality. There need to be the organisational processes to ensure that the level of information quality is maintained, and that there is consistency across the whole organisation.
In addition, each department should concentrate on how the delivery of their services online could save citizens time and money. For some services that traditionally take a long time it should be ensured that applications are straightforward to make and that they are processed quickly. For example, applying for a passport can be a time-consuming procedure. Delivery online could involve providing responses to a set of questions that are asked individually rather than as part of a complicated form. Providing the ability to track the progress of the application could also save time in terms of removing the need to telephone the passport office. For the money saving perspective, discounts could be offered for obtaining services online rather than in person. For example, discounts could be offered for council tax or leisure centre tickets paid online. However, care would have to be taken that these do not exclude citizens who cannot access the Internet, since this would contradict the government's social inclusion mandate i.e. that all citizens must have access to the same level of services.
The results indicated a significant difference in the willingness to use the technology according to the age of the respondents. However, apart from Dabholkar (1996) few demographic considerations have been applied within the technology adoption literature, which may provide further areas where the previous models can be improved. Overall, by considering the factors identified in this research, the potential take-up rate will be increased, avoiding the risk of actually spending more resources on running an underused dual channel service, rather than saving resources and directing this to the citizens with the most need. By making better use of resources in this way, the government agencies will not only be able to better meet the electronic service delivery targets, but will also be making better use of their overall resources i.e. targeting them where they are really needed. This is a key aspect of delivering value for money for the taxpaying public, a fundamental component that is always reviewed by the National Audit Office.
Finally, there are aspects of the research that may limit the interpretation of the results. First, the data were collected solely in Guildford, which may not be representative of the UK population. Second, due to the small number of respondents aged over 55, the significance of the results for the variance of "willingness to use" relative to age requires validation from further study -although the test used is robust. Further study is also recommended to both validate the current scales identified in this research and to investigate whether other factors emerge.
